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ABSTRACT 

Verbal recall of bisensory memory tasks vas compared 
among 48 9- to 12-year old boys in three groups: normal readers, 
primary deficit readers, and secondary deficit readers. Auditory and 
visual stimulus pairs composed of digits, which incorporated 
variations of intersensory and intrasensory conditions vere 
administered to Ss through a 5ell and Hovell Language Master. 
Continuous monitoring of heart rate and Galvanic Skin Response vas 
performed, and reading error types vere analyzed. Results supported 
the validity of the reading classification system of R. Rabinovitch 
for differentiating groups of deficient readers. Recall performance 
vas found to differ for visual information processing and sequential 
recall, with mor.e errors for both observed in the secondary reading 
group. Findings vere consistent vith a hypothetical model based on 
attentional and cognitive factors important for visual and auditory 
processing in reading. (Author/CL) 
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Verbal Recall of Auditory and Visual 
Signals by Nonnal and Deficient Reading Children 

Maureen Julianne Levine, Ph.D. 
Central Michigan University 

Learning to read requires the processing of information through auditory 
and visual channels. Consequently, the understanding of intrasensory and inter- 
sensory modality integration is important if reading deficits are to be 
ameliorated. 

A nanber of researchers have studied intrasensory and intersensory 
relationships in normal groi:ps (Connolly and Jones, 1970; Pasof, 1968; Nelson, 
1970; M^jaron 1970; Reudel and Tueber, 1964; Hancock, Moore and Smith, 1969). 
Although the fociis of these studies differ, they provide data that confirm the 
observations of Pick, Pick and Klein (1967) , and Blank and Bridger (1964) . 
According to these authors, intersensory discrimination is inferior to that 
found for intrasensory stimuli. The findings related to the doninance of one 
sense modality over the other are unclear. Generally, the data supports a 
more efficient visual mechanism. 

Studies of sensory integration in deficient reading children report 
findings v*iich suRXDrt the view that reading deficit is associated with a less 
efficient ability to integrate sensory information f: *n auditory and visual 
channels (Birch, 1964; Berry, 1967; Ford, 1964; Shipley and Jones 1969; 
Senf and Freundl, 1971) . Interpretation of the findings fron the studies in 
this area are diverse. These include the following: failure of dominant 
visual system; dominance of auditory over visvial modality; and deficient ability 
to reject auditory distraction with the presentation of visual stimuli. 
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In a series of experiments reported by Senf and Freundl (1971) , bisensory 
memory tasks with stimuli consisting of single digits presented auditorially 
or visually in sequence were used with a sanple of learning disabled children 
and a matched group of normal readers. 

Two recall tasks were used, one in vMch subjects were required to 
recall the stiinuli pairwise (DP) in the order presented and one in which 
the subjects were to recall linearly the three visual digits followed by the 
three auditory ones (DM) . The recall responses were scored for order errors, 
i.e., correct digits in a wrong serial order and for gross errors, i.e., digits 
were emitted or erroneous ones substituted. 

Differences in the gross error and the order error scores for visual recall 
on DP tasks were not found between the groups. However, more errors (both 
gross and order) were found for the learning disabled group than for the oonttol 
group on paired auditory recall. Greater errors (both order and gross) were 
found on the linear tasks in visual and auditory recall for the learning 
disabled than for the control group. Senf and Freundl (1971) interpreted the 
differences on the linear visual recall and lack of difference on the paired 
visual recall between the groups to svpport a hypothesis that deficient reading 
children may have a greater auditory dondnanoe over the visual modality than 
do nounal readers. 

Hje approach described by Senf and his associates to study sensory 
integration capabilities using a non-mechariistic model of stimuli masking 
and higher order oognitive factors appears to provide a worth&*iile approach 
to the problem. Separation of the masking process frcm that of distraction 
may prove to be arf:)itrary and not realizable e:q?erijtentally. Therefore, these 
two factors were included as part of a more generalized attentional capability 
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in the esq^erimaital design vised in the present study of sensory integration 
in deficient readers. 

Physiological methods were used here to measure the attentional factors 
associated with sensory input sinc5e they provide an independent estimate of 
the attentional parameter. 

In most of the studies of sensory integration in deficient reading children 
reviewed (Birch, et al, 1964; Etord, 1964; Berry, 1967; Senf and Freundl, 1971) , 
an intrasensory oonparative base and a classification schane for deficient 
reading groxjps were not inclixled. Purthermore, in most of these studies, 
altezation of the modality in the recall tcisks was not adequately controlled. 
Hie e3^)erlmental design of the present stixiy incorporated these additional 
features. 

ME7IH0D 

Subjects 

lt)e subjects were forty-eight males with a mean age of eleven years (range 
9 to 13 years) and a mean IQ of 112 (range 90 to 135 IQ) . Of thr total sanple, 
sixteen children vto were reading at grade level or above ocnposed the ocxitrol 
group of normal readers (NR) . The remaining thirty-taflo children had a reading 
level of one or more years below ea^^ected grade level for age and IQ (mean 
reading lag''= 3.0 grades). Of these, sixteen met the criteria for primary 
readers deficit grovp (PRD) and sixteen met the criteria for secxandary deficit 
readers (SRD) . Statistical simnary of ages and IQ of reading classification 
groiqps is shown in Table 1. 

Insert Table 1 here 
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dassificatican of Beading Deficit Groips 

Uis classification categories proposed and defined by Rabinovitch (1954) 
and exteided by Fuller (1969) using the Minnesota Peroepto-Diagros tic Test 
vtfere used in this study. Children classified as having organic r ead i n g deficits 
were eliminated from the stu*^ leaving only primary and secondary categories 
as subject to investigation, 

Experimaital Oonditians 

Auditory and visual stirmilus pairs oani»sed of digits ^ which inoorporated 
variations of intersensory and intrasensory conditions were ?<3kninistered 
means of a Bell and Howell Language Master. The ssroe digits were not paired 
and the presentation was balanced xasing a Latin square design* 

Eight ecperiinental tasks (four intersensory and four intras^isory) \Aiich 
required paired and serial verbal recall with an alteration of the first recalled 
nodality (auditory or visual) were used. Ten trials of each of the eight e3?)eri- 
mental conditions were given. Each trial was divided into three^ six-second 
periods^ pr^)eriodr stimulus presentation and recall. On each trials three 
pairs of stimuli were presented two seconds apart during the stimulus period* 
Continuous monitoring of cardiac activity and GSR responsivity was recorded 
on an E & M pl^siogr^ during the entire e3?)eriment. Physiological methodology 
is described in detail elses^iere (Levine, 1975) . 

Ci^ v^tification of Recall Erroxrs 

Btor the intrasensory taskSr the independent variables represent the three 
erxor types r gross > order and interdiange. Gross errors were scored for emission 
o.c the cx^rrecx digits or substitution by other digits. Order errors were scored 
for djv;r.;.t:^ pOTperly recalled but out of sequence. Therefore^ only correct digits 



vere scx)red for order errors. Interchange errors v«ne oounted for pairs of 
digits prc^)erly recalled in v*dch an inversion occurred^ i.e. r in a VA pairr the 
auditojry digit was recalled as a visual digit. The measure of despesodeant 
variable is the mean of erroirs during recall for ten trials for each task for 
each subject. Similar measures are used for the intersensory erroirs e}cc3ept 
that there are five independent error types: gross auditory^ gross vistalr 
order auditoryr order visual and interchange. 

Results and Discussion 

Expected dif ferenoei in heart rate among the reading classificaticm grotps 
was not si:pported by the measuj^nents of mean heart rate. The meastire employed^ 
an averaged heart rate over ten trials^ was not sensitive to heart rate 
changes on each trial resxilting in a mafeking of the differences among stibjects 
which were observed with the heart rate deceleration measure . 

R>r the total saaiple^ as shown in Figure 1, nigher heart rate means in 
pr\2period and stimulus period were found for intersensory than for intrasensory 
conditions. These results were in a direction opposite to that which vrould 
have been expected. Since the intersensory conditions lased stimuli fran two 
modalities (auditory and visual) greater attentional effort with a oonoanitant 
heart rate deceleration would have been expected. Ohe observed finding may 
be d\je to a higher anticipatory stress for intersensory tasks ^Ad.dti resulted 
in a higher mean heart rate in preperiod and stimultas periods. 



Insert Figure 1 here 
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A decrease in irean heart rate cxxwrred in the recall period for the inter- 
sensory tasks 1, 2, and 3 (Figvire 1) . No significant change in mean heart 
rate was fbxmd for the tasks A, 1, and 8. Tte latter tsro were solely auditory 
tasks and task 4 was a linear intersensory one in \*iich the auditory is r ec all e d 
first. The direction of mean heart rate change for the intrasensory visual tasks, 
5 and 6, differed frcm those of the intersensory and intrasensory auditory 
tasks since there was a itean heart rate decrease in stimulus perixad fioUcwed 
by an increase in recall period. 

Lewis and Wilscxi (1970) ha^^e proposed that "cardiac responsivity is 
influffliced by at least three factors: (1) the intent of S (i.e. , his taking 
in or rejecting external stimulation) ; (2) S's state (i.e., his capacity in 
terns of gaieral IQ and^ personality variables such as achievenient needs) ; 
and (3) the ctojective environmental situation (i.e., the difficulty of the 
task) ." Ihe results of the present stixiy vrould support the suggestion that 
the perceived level of difficulty of the task by the subject (mental set) 
mediated the level of mean heart rate and the direction of djange in mean 
heart rate across periods. Uie mean heart rate data indicated that the 
instrtictions in the intersensory tasks produced anticd^tory stress; 
instructions requiring the auditory response first, or solely auditory response 
resulted in no significant cardiac change; v*ereas instructixais requiring 
visual responses produced decreases in mean heart rate during the stimilus 
period and may be a modsdity specific response. 

JPorges et al (Forges, 1972; Porges and Raskin, 1969; Porges, Arnold and 
Rjrbes, 1973) have shown that heart rate variability is related to attention. 
Uniformly, it was found in these studies that a decrense in mean heart rate 
variability accoitpanied an increase in attention. These findings have been 
jreplicated in the present stuity. 
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Ohe results indicate that the nonnal reading group had a greater capacity 
for the adjustinent of atbaitivity levels than did the deficit reading cpoaops. 
This oonclusion was supported by the data shewn in Figure 2, vdiere greater 
plasticity in heart rate variability for the ei^ experimental conditions 
\gas found for the nonoal reading gioap than for the reading deficit groi^. 



Insert Figure 2 here 



Tte mean heart rate vazdability of the primary reading deficit group 
was lower than that of the normcil readers gro\jp on each of the eigjit tasks. 
Ihese results have a p < ,01 level of occurring by chance (WilooKcn Matched- 
Pairs Otest, two tailed, n = 8, n+ = 0, Siegel, 1956, P- 75). Only for 
task 3 did the mean heart rate variability of the primary reading deficit 
grovp exceed that of the secondary reading deficit group. Bie lower 
heart rate variabilities found in the primary reading deficit group 
compared to the secondary reading deficit grocp on each of the remaining 
seven tasks were better than randan, p^.02 (Wilcooon Matched-Pairs 
Itest, two tailed, n « 8, m- = 1, Siegel, 1956, p. 75). 

Itor the intersensory data an analysis of heart rate variability for 
reading classification groups indicated that in the secondary reading dt^f icit 
group heart rate variability decreased between preperiod and s timu l u s period 
and then increased in recall period. An increase in heart rate variability 
occurred in the recall period over the stimulias period for the normal reading 
groi?>, whereas the heart rate variability of the primary reading deficit group 
remained stable across the periods. 

A conservative criterion for heart rate deceleration was used in vSiidi 
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the IcMest beat in the preperiod en each txial was taken as a base and ocnpared 
to lowest beat in the succeeding periods (stiroulus and recall) . Significant 
(based on an ANOVA) heart rate deceleration was observed only for the nonnal 
reading gro\$>. Hhe heart rate deceleration results Or the nonnal reading 
gro\jps support the reported findings in the literature that a hcsart rate 
decrease is associated with increased attrition (Lao^r 1959; Kagcin & Laoey/ 
MDSSr 1962; Graham & diftonr 1966). 

For the eight tasks and two periods an analysis of the fcequcjXY of 
heart rate deceleration without regard to nagnitixJe found that the heart rate 
in the nonnal reading groip decelerated (Sign test p< .02) for the conbined 
stimulus and recall periods in accord v/ith tl>e NXJVh results. The heart rate 
in the primary reading deficit groi?) did not decelerate according to the 
frequency analysis. However r the heart rate in the secondary reading deficit 
group did decelerate in recall (Sign test p <r.03) . 

Ihe heart rate deceleration data provides evidiaioe of defective atten- 
finnal mechanisms in the deficit reading groi?)S. The magnitude and frequency 
of heart rate deceleration also differs for the three reading groi?)s. 
Greater ror jnitude and more frequent occurrences of heart rate deceleration 
occurred in stimulus and t^sall periods for the normal reading groups in = 11) . 
Btewer heart rate deceleratiais were observed for the primary reading deficit 
grox?) in both periods (n = 5) . Although xl^ magnitude of change was too lew 
to be significant in the secondary reading deficit group, the frequency of 
occurrence (n - 7) was high in the recall period. The analysis of occurrence 
of heart rate deceleration was carried out in order to elucidate v^ther 
the pattern of cardiac activity differs in the reading grotps or if differences 
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that vJere observed by the NXKh are attributed solely to dif ferencses in the 
level of magnitude. - 

Tnese results indicate that both the magnitude and the frequency of 
occiarrences of heart rate deceleration axe attributes of the dif fere'ioes i:i 
attentional K*9chaniapn found among the reading classificatioTi grc*?>s. 

The ca|>acitY of the normal reading gxovp to adjust levels of physiological 
activity was also observed in the finding of greater GSR responsivity 1k>r 
intrasensoryr auflitory taslcs than for the intrasensory, visual ones. Si m i l a r 
adjtistn^t capability was not ii^cated for the deficit reading gxon)S. 

As expected, tlie level of recall errors was related to the reading classic 
fication groups. As shown in Figure 4- the mean total errors for the secondary 
deficit reader group exceeded ttose of the nontal readers and primary deficit 
readers gro\jp and the mean errors of the primary deficit reader ' s group exceeded 
those of the normal readers. Uiese results support the validity of the reading 
classification system (Rabixx?^/itch, 1954) for differentiating groups of deficit 
readers. 



Insert Figure 4 here 



The interchange (reversal of pairs of digits) error type was usually 
low and did not differ for reading classification groups. Analysis of Task 
X Error Type in teracdOTx showed that only in the intrasensory, visual, linear 
task 5 were order <:2rrors less than gross errors. Fox the remaining tasks 
no significant differences were found between gross and order means. 

Cjonparison of intersensory and intrascaisory conditions for mean, gross 
and order errors showed that more errors of both types occurred in intrasensory 
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oooditioais than in the intersensory ones for tte total sanple. TS-iese results 
cx»itradict the frequently reported findings in tlna literature. 

Although linear tasks are inherently nore difficult, as shown by the 
intrasensory results, a hi^ier level of confounding occur s for intersensory 
pairing tasJcs vMch is sxifficimt to cause more errors than for the oorres- 
ponding linear, intersensory tcsks. Figures 5 and 6 shew that these results 
vtoch are fovmd for the total san^le holds for the gross and order error 
types deserved in normal reading anc' primary reading groi^JS and for gross 
error type in seoowiary reading grotp. However, for the latter, the inter^ 
sensory and intraserasory, order errors chi the pairing tasks are the same. 
Uie order errors reflect a capacity to use cues to process a sequential 
memory task. For the pairing tadcs. Figure 5, the secondary reading deficit 
gro\jp made fewer intrasensory than intersensory gross errors indicating 
modality oonfr. '^iding, but made the same amount of order errors in both inter- 
sensory and .j^sensory es^aerimental ocaiditions. 



Insert Figure 5 here 



Biese results indicate that cotpared to the other ireading groups the 
secondary reading deficit gxxyap has a poorer hbility for memory sequencing. 
Ohis conclusion is also supported in Figure 6 v*ere the secondary reading 
deficit groip made the same nutiber of gross and order errors for linear, 
intrasensory tasks, vAiereas, the other groups made f€V?er order than gross 
errors. 
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Insert Figure 6 here 



One of the factors cited by Senf Mtf %^.mm^i ,iB71) as 
possible basis for reading deficits was auditory dominance which 
they defined as, " (1) the preference for^ or (2) the disrupting 
effect of auditory stimulation on i^ecall of visual material when 
the auditory stimuli also must be recalled." Senf and Freundl 
postulated the auditory dominam:e hypothesis based on a prefer* 
ence exhibited by the learning disabled subjects of their study 
for this modality and differences in errors on auditory and visual 
recall bet-veen the groups of normal and deficit readers. The 
results obtained in the present study argue against an auditory 
dominance hypothesis. VanC^irvoort and Senf (1973) in a review 
and report of more recent intersensory studies which included 
spatial, temporal as well as auditory spatial pareuneters concluded 
that auditory dominance and auditory-visual integration are not 
substantiated as the primary factors involved in reading deficits. 

For the total sample , Intersensory Task X Error Type data, 
shown in Table 2, the gross visual errors exceeded the gross 
auditory errors. 
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Insert Table 2 here 



In task 1, >*ere the recall of visual stiimOi is first in ti ^ paired 
response, order errors in the auditory modality exdMad ^^itoe ill the visual 

and iimplies that the visual mode is "dominant" and affects the auiitory 
recall. Tte results on task 2, \*iich has the auditory response first, stpport 
this view since order errors in auditory recall do not significantly exoeed 
those in the visual. This finding is supported iii a study of learning disabled 
children by Estes and Huizingar 1974. Using a paired association learning task 
they ix>\jnd that a shift from visual to auditory presentation of the sasne 
tasks prodiK«d an interference ef fejct not observed vten shifting fron auditory 
to visual presentation. For the linear responses, tasks 3 and A, shown in 
Figure 7, any "dominance" effects are blanked by the obvious results in v*iich 
fewer errors are made in the mcxJality vtere the fiirst resfponses are required. 

Fbr the normal reading groxjpr the Task X Error Type did not esdiibit 
interaction significance. Greater auditory errors did not occur for task 1^ 
indicating that for the normal reading groi?) the confounding of the auditory 
mcx3ality by the visucil v?as not observed. Hcweverr the generalized effect for 
the linear responses in vdiich the errors are less for the tasks in the 
modality recalled first is found. This interpretation is sv^sported by the 
results for task 4, (gross avditory< order visual and gross visual; gross 
visual^ order auditory; order auditory < order visiacd) . The mean of the four 
highest values in task 3 ar\d 4 is oGnpared with that of the four lowest, 
(t ^ 3.56r df • 5 jj <^ .005) and supports the view that in linear tasks 
less errors are k^Sb in the first recalled modality. 
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Ihe findings that poor readers confound stimuli in twD npdallties to a 
greater extent than noxinal readers is sqpported. Hc^^ever, the evidence of 
this stu^ indicates a "primacy effect" for the modality recalled first in 
e>q)eriinental conditions vAiich alternate the instructions. However, overall 
visual processing "daniiiate" over the 



Insert Figure 7 here 



T!ha analysis of reading classification across error type, shown in 
Figiore 8, indicates that the nozmal reading group make fewer errors than 
both reading deficit grovips across all error types. However, for the visual 
(E7P4) and auditory order errors (ETTS) differences were not observed between 
the noimal reading and the primary reading groips. From these results it 
appears that the primary deficit reading grovp and the normal reading groxjps 
have a more efficient processing of visual information than the secondary 
reading deficit grovp. 



Insert Figure 8 here 



Ihe inference based on the physiological measures (Levine, 1975) that 
the normal reading group has greater controlled attentivity than the deficient 
readers is supported by lack of Task X Error "Type interaction for this groip, 
\(rtiereas significant interactions are found for both reading deficient groups, 
i^parently, the normal reading group appears better able to adjust attention 
and cognitive factors to the requirements of the task and thus their performance 
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. was more urdfom. 

Ohe results of the present stucfy and those of the physiological measures 
(Levine, 1975) are consistent with a hypothetical model based on attentional 
and cognitive factors which are important for the processing of visvial and 
auHtory stimuli and relate to reading ability. Adjusting the levels of the 
factors as well as their * ctior^ with specific modality afpear to be 
iiqportant for each step in the overall process* Norinal readers appear to 
be able to adjust the factor levels to a great:er extent than do deficient 
reading children. The reading problems of children with primary reading 
deficits aK)ear to be primarily caused by a lack of sufficient "attentivity" 
for the initial processing stqps. Major problans for children with secondary 
reading deficits ^3pear to be derived from an inability to relax the attentivity 
factor vdiich apparently interferes with reaching the proper cognitive level 
for optimtm performance on a step in the processing chain. Biese children 
also appear to have more deficient Ccqpability for processijig visual information 
and sequential recall of auditory and visual stimuli. This conclusion is 
supported by Guthrie and Goldberg (1972) \*o found poorer visual sequential 
menory in reading deficient subjects than in normal readers. However r 
they did not distinguish between secondary and primary reading deficits in 
their sample population. 

Future studies should attempt to elucidate the relationship of 
sequKitial processing and the attention-^oognition interaction in secondary 
deficit readers. VJhether these are independent factors has not been determined 
in the present study. 
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T.\BLE 1. A statistical sunmary of the ages and IQ of the reading classification 
group and for total sample. 



Reading ^ C ccnoljgical Age Performance IQ^ 

Group ■ — - 

Mean Range SD Mean Range SD 



Normals 


16 


11 


yrs 


3 


mos 


9- 


■13 


yrs 


12. 


6 


mos 


119 


99- 


■133 


11. 


,3 


Primary 


16 


11 


yrs 


5 


inos 


9- 


-13 


yrs 


15. 


9 


mos 


106 


90- 


•135 


13. 


.3 


Secondary 


16 


11 


yrs 


0 


mos 


9- 


■13 


yrs 


12. 


0 


mos 


111 


92- 


■128 


T ^ 


.8 


TOTAL 


48 


11 


yxs 


2 


ns 


9- 


-13 


yrs 


12. 


9 


mos 


112 


90- 


■135 


xl. 


, 2 



^echsler Intelligence Scale for Children Performance Scales 
were administered to total sample. 
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TABLE 2 -Simple effects analysis of variance for intersensory tasks across 
error types for total sample. 

I mmKM j-^swmmmM:n^mm 



Task 






Error Types 




1 


■ F 


Gross A 


GrjSS V 


Order A 


Order V 


Inter. 


1 


0.388 


A COO 

0.538 






Q 206 


14.75** 


2 


0.365 


0.610 


0.458 


0.404 


0.175 


21.54** 


3 


0.477 


0.210 


0.419 


0.181 


0.021 


11.20** 


4 


0.058 


0.575 


0.102 


0.425 


0.000 


54.65** 


F 


9.U** 


9.78** 


9.53** 


3.69* 


3.14* 




Marg. 


0.322 


0.483 


0.371 


0.348 


0.101 





** £ < .01 

* £ < .05 
V = Visual 



A = Ayditory 
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< 



0£ 
< 



< 



91.0-1 
90.8- 
90,6- 
90.4- 
90.2- 
90.0 
39.8- 
89.6- 
89.4- 



89.2- 



IHTERSENSORY 




INTRASENSORY ^ ^ 




PREPEmOD 



STIMULUS 



RECALL 



PERIODS 

nC. 1~MEAN HEART RATE FOR INTRASENSORY AND INTERSENSORY TASKS 
AS FUNCTION OF PERIODS FOR TOTAL SAMPLE 
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1.50 -I 



1.00 • 
.90 • 
.80 ' 
.70 ' 
.60 ' 
.50 • 
.40 ' 
JO- 

.10 



1.46 



»0U6 



PRO 1.04 
SR01.02 



HR .56 



HR .30 



SEAOMG CROUPS 

NORMAL <HR)# 
PRIMARY (PRO) a 
SCCONOARY(SRO)J^ 

INTERSCN50RY TASKS 

INTRA5EHS0RY TASKS — 




CROSS 



ORDER 
ERROR TYPE 



WTERCHANCE 



PIC 



M — MEAN ERRORS POR REAOIHC CLASSIFICATION CROUPS IN IHTERSENSORY AND 
INTRASEHSORY TASKS ACROSS ERROR TYPES {GKOii, OROER AND INTER)* 
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< 

s 

Of 

o 

QC 

o 

a: 
a: 

lU 

z 

lU 



1.70-1 
1.60-1 
l.S'J- 
1.40 
1.30- 
1.20- 
1.10- 
1.00 
.90- 
.80- 
.70- 
.60- 
.50- 
.40 
.30- 
.20- 
.10- 



PAIRING TASKS 



TOTAL S» O 
NORMAL (NR)* 
PRIMARY (PRD) A 

SECONDARY (SRD)ik 
INTERSENSORY. TASKS — 
INTRASENSORY TASKS — 



kl.':9SR0 
M.24 SRD 




-« .21 NR 



GROSS 



ORDER 



ERROR TYPE 



FIG. S — MEAN ERROR TYPES FOR READING CLASSIFICATION GROUPS AMD 
TOTAL SAMPLE ON INTERSENSORY AND INTRASENSORY PAIRING 
TASKS 
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PRIMARY (PRD) 6 
SECONDARY (SRD) A 
INTERSENSORY TASKS — 
INTRASEKSORY TASKS — 




ORDER 



ERROR TYPE 



FIG. 6 —MEAN ERROR TYPES FOR READING CLASSIFICATION GROUPS AND 

TOTAL SAMPLE OH INTERSENSORY AND INTRASENSORY LINEAR TASKS 
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o 

ERIC 



RECALL 
1 VAt 




AUDITORY VISUAL AUDITORY VISUAL 



ERROR TYPES 

7— MEAN ERRORS FOR INTERSENSORY TASKS ACROSS ERROR TYPES FOR TOTAL SAMPLE 
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< 

Ul 

o 
u. 

o 



1.0 -I 
.90 - 
.80- 
.70 - 
.60 
.50 - 
.40 - 
.30 - 
.20 - 
.10- 
0 



READING GROUPS 

NORMAL (NR) • • 
PRIMARY (PRO) C 
SECONDARY (SRD) ^ 




GROSS 
AUDITORY 



GROSS 
VISUAL 



ORDER 
AUDITORY 

ERROR TYPE 



ORDER 
VISUAL 



INTER 



FIG. 



0— MEAN ERRORS OF READING CLASSIFiaTION GROUPS ACROSS ERROR TYPES IN 
INTERSENSORY TASKS 
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